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SYSTEM AND METHOD FOR PERFORM NG A CHEM CAL
EXPERI MENT. The present invention relates to a system

wo oroepeTiBor m ng paral l el chem cal experi nent s, PEENT2005/000247
system conprising an array of parallel flowthrough
reactors each conprising a reaction chanber, a reactor
inlet and a reactor outlet connected to the reactor
chanber. Object of the invention is to provide an

i mproved system and a nethod for perform ng cheni cal

SYSTEREND EOD. FABCBFUTGRITNG & FTRELCAks BERERBE e
invention this object is achieved by a system
according to claim1 . According to this aspect._the
syBitee PredahE i e rdA or FRIATEE par al TEITe §RFt Re BRI

pard1836¢t PESn£A0N &PBPELSAIY] Bak@asid i ebAPbesinA aneaetdy of
inlet and a reactor outlet connected.to the reactor

paradamoEl oW IOVITSERe AT BT O abACR 2RHRTS4RTI AdFYATHAR chamber, a

reac?&%ﬂ \iﬁll@tf Qﬁﬁ:ulrae r_%ﬁggélﬁtdd%ge@r EangRieRat tbstid adadedrf eamber.
actively regulating the reactor pressure. The pressure
RS ARG B0T SRR chmd S58VHTE a0t LTBEg Ve rapTE™ and
me t RS Fagepé Of o inBlaet ehelf ddluefbeitdntan i nl et connected

to the reactor outlet an

d an outl et for .dischargi,n ,
r RCTHILBPT FRieht TS ta 2PRYU &F Eﬁssﬁfbﬁfe&%"ﬁhggéig%bc% Fots
achieh%dr ©§C£O£ysrﬂe@cs%&ibefdirﬂg aopeef o ried Aewbedingentq thie aspect
active pressure regulating arra t c ri ses
the 58y 501?%5&% 2Pad5hye oPaF%gg?elgEﬂ o't I‘Q'gg%ltlg ofreeggﬂrs each
com]@sﬂmtg;@r a mnb elidh tchemaet | welrgattoablng epassdge tmsctar outlet
nova er tQ cause .variations of the ectl
COnRGHLL. 382%1%&8 %toﬁec %I%bsed:gego P %eraérbloly% £ géﬁ rr]i%%/é{a\&l%é: an

indieirdhien bstive qontsact-e wrddulatéopnarpreessntel s anbeded for
which is filJled with a control , C .
act RIS reSnenbui | e Do Bl Hathatfe, BiCR-EN8hd Aguiaring
arréigenteadc tonp i ess wne acsitawecuhhiahe thes segat ot grBstor
ressur.e. and | \ 0Si.ti [ e
effiuSty & %Br assur ee%gfgg%%igy%g%c%ﬁgr%?ﬁggg %Ftégggrée%d tgﬁdoutlet
forwieraHargtihe systtem edfihert ednpr reduced pressure with respect

to Eggt%e%lcltggf o.sqntrol the pressure of the control gas
' t'he pressure chanber. The reactors of the arra

have &rpndﬁe;redbg@bqﬁgmena,pﬂ@sg%qqéve pressure reguYating
arrangement comprises an actively tunable passage for reactor
effluent of each reactor, wherein the actively tunable passage has a
movable member to cause variations of the effective cross-section of
the passage.

Preferably the movable member is in contact with a common
pressure chamber which is filled with a control gas, such that the
movable member is moved towards the closed position if the reactor
pressure is lower than the control gas pressure and is moved towards
the open position if the reactor pressure exceeds the control gas
pressure, and wherein the system further comprilses a pressure
controller to control the pressure of the control gas in the pressure
chamber. The reactors of the array have in this embodiment a pressure
regulating arrangement whereby the system is suitable for performing
reactions in parallel reactors under the same pressure, e.g. 50 bar,
such;tﬁat‘the same pressure conditions in the reactors are

maintained.
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regul ati ng arrangenent whereby the systemis suitable
for perform ng reactions in parallel reactors under

WO b@egeame7 pressure, e.g. 50 bar, such that thePCENE2005/000247
pressure conditions in the reactors are nmaintained.In

a Thuet ReFtlsre Pap EREF ShISOUPAERED t HEnBOUBPLS Msfber comprises

a2 £1600H{d S8S 18nbhsd Rlegivahl wReTher idely niwgrikepassige!sor
tunabl e passage for reactor effluent, which wa

I ]
reaciprbef £ 135y avesch 8 1acPPRREY SBRAABFRS pdiss 4GE1T b nable

pass@b@sfﬂ&@éﬁ?@@?@ﬁretdmémbﬁkl ke 1bgemige t beGaft 86t contact
wth a contr

ol gas in said pressure chapher, and hein
withdef 6pmeisle 98y A2 pTEss BEESETFE Srb%?ﬁeeﬁnﬁhgegomagole by a
preé%Q?Er@HfﬁE¥%nWEtBéEWééﬁetﬂéeéémﬂﬁblchaﬁbﬁitﬁﬂﬂithbepressure
ressure of the reactor effl uent mﬁ%Fin t he passage,
chambed b @1 PERESEER Gfe THPeERUN @ BYGF AT nd HPn An gERSS29
and GMELBER GRTRIESES Frd¥sRSsUregEItingl heratgeneant Fakthdwe
pressure of the contaﬁ} ?af in the pégssure chanbgr.he
comppiEesyd tRAASECEr AP NG T IChF. PrEFErT 58° tsodirent ™ t hitfs
comﬁroQVFQQSirﬁ AHRr Yrés e chambat | ethdbagkpeesstording to this
regul ating arrangenent. Wth this regulatin
pre EEtSHgeTRALRE breSPE 8PSt he SontrBP gae (% 1R
backyrRSSUre €Aiherng arlamgemenghtwith ahder tegulatdhgearrangement
correspond] to a preset value hy the pressur
the EREROFFert (T CRTELPr CeSurE 1R MESRERTt har Tiid o° Pe
brod@acter a eddtusant vples suneespshdeamiof aaptesmblv@lue by the

assage of the acray,.the defarmbl I id
pre{%ﬂﬁﬁ 38P5$°£%§%a%£ %&ﬁﬁ Hﬁ?sggg%rhgéﬁéﬁ%k %ﬁé}§?ﬁbrea0tor
effpassagecssutdinpttiesn oS aatooasbguencegehet priessuray, the
deféﬁﬁ% E%gg%%ﬁnéﬁﬂ§%i%ﬁggggf%d¥§§ss%$s%ﬁélwiﬁisgeLﬁngrmga such that

pressure e control gas In
the thes sages ssirghsitaibér As a eackeduedn $her psesgure upstream of

. ulation_js ve 0 b aMcae]
B e L
of iise fasttruhi gis Mak&bei pratitrgblchatiorr decdrackepr d4ggr pressure
regxﬁfaqculo%t Ilgnvépey aro%\ﬁgx:eg%a\"k}&a%sgaSEetl{ea%g;ﬁpgé ééﬂﬁe@t the

conditions, €.9g. wth two phase or three phase flow.
response gpaei 6F cdid prppehes retarbodar nentfastheheghmiskes it

sulp%ﬁﬁgtgo%m%gg#aactel ggegélﬁf’é‘]%ﬁ%ﬁlﬁtbﬁ i GOHYRPeESIULC1arge
chanber Ichis delimted by the respective flexible
rangml ¢ rduber sortid-imhbehe pF edtithe tepBRRee PE ElFffedhegs tlovw-

torhhg §H§§¥%ﬂE§lf§”ﬁﬂé§%&§éd diiikast! Nehe common pressure

regulating arrangement has a common pressure chamber which is
delimited by the respective flexible wall members and which pressure
chamber is connected to the pressure controller. This has the
advantage that no separate pressure controller is needed for every
individual reactor outlet, but that only one pressure controller is
needed for controlling the pressure in multiple reactors. This makes
it a simple and inexpensive solution, in particular when a large
number e.g. when at least 8, or possibly 16, 32 or more reactors are
operated in parallel.

With the backpressure regulating arrangement according to the
invention it is possible to keep the pressure of the effluent flow on
a preset level even if the effluent flows have a multiple phase, e.g.

a fluid and a gaseous phase.
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advant age that no separate pressure controller is

needed for every individual reactor outlet, but that
wWori0g/161187 pr essure controller is needed for coPCT/ALRI0HGO0247

the pressure in nmultiple reactors. This makes it

siThsl 6vaReMm| Gk pen¥Foe hPFErbhce |W%FFFEE¥ a?mangﬁeSCtor

volum@sgei AUSal 818r Miepedtobeasy ‘811gh9th@@|§gi1;ﬁ|ty &ﬁalﬁ%cale
or nore reactors are operated in paral Wt]fq
chemigakpp R Egut At ity *4PF& t SHE o‘?%il C?E%lySt

scrdeR¥8gt i ofe léfﬂl&eﬁ@S&ﬁEa@L FRoK eap drheypbeslsalﬂ‘aﬁ_l@ﬁ_ Ebew-through
effluent flow on a set Ievle

even if the efflu
readtigie CHAVES FTUNEFHI B aCeo bl Y (FUFE anica heivsio can
be B2FOOMSI Phaseclhensysianizeay devitsedannapsadidveeawsaple
rather smaJ| reactor volunes, in particular for

COllr?@tthBPn?‘ﬁ@w% gh-t hroughput” small scal e cheni cal
expedt EﬁﬁtSackﬁkdékareXﬁéquﬂﬁmﬂhg ast@iyagentaptdording to the

catal yst screen ef fl yent streamfr m a rr
inveGiGay 31 T RGP B Pesit oY s ot SRl J3ad PR nELome
of ’tﬂfé ANy zémg nmmtws dhe @malsyslvsalom ebenpef fidremed £luent

lLine. The an yZ devi ce ca
flo"??olqaé@t P oA tietA ph?f\?‘?’h S e Sa pr essur e ?egucf at Elhgse
arn:mqm&rshracmrmmqeaotcbm damv ént porctifce er@ESUCbB@O bar.

ressur e t
Sam%;'lef fcé’ﬁgﬁfpr%acat oF’élcgthagh :%Z%E%E\L/%I JEge lféd g\rg}l@t?éat]hg%d can be
dan@éﬁdussentrhél pmdwa‘eeragmﬁlttunpl erphagmend, gecarding doahbe

1nv%? aseo%? QQ%%%F ¥ggog%§§ﬁﬁég 5F6£%%F{%a%Egiéaﬁa%ohﬂstream of

i Ea7Be up ection at such
the hvag]hrep dessunet iravienppratikec allla&ndat: arndie hdghgereasireThgut can

oS 5 LR PHERLRSTERLE) 0 e forsc

preeélmeuent downstream of the val ve does not have to take

plgﬁgFﬁgrgﬂﬁgc@igp'@ﬂ?%ﬁ?éﬁtyﬁyEeQQ@eEag§eﬁhé%ﬁoétfor

ower ressure, pre er ab y at atnDspherlc
perfoesgur @ chanbtdlereaspeer afcordny nvertliadh L&t atledhig method

whlg%rﬁeﬁt hod %Q[:tf.)ceé f g ROy a-Lheneal p&LastlenafCe PrdidRbire above

hi's nmet hod whi ch |s in practice used
thef @tmcrsa%?cqllcwse?ﬁﬁeor fFBE BRAGEFr BESEFEr ALy ECPREAted by means

of %%W%%%ﬁgBﬁep5§§§§gé§sukgerééﬁﬁ&ﬂ%&.pf§3§ﬂf%@Eﬁoﬁeﬂﬂi%ﬁ%@sure

reduction steps are taking place. The first pressure reduction is
caused by a flow restrictor upstream of the reactor which reduces
feed pressure to the reactor inlet pressure. The second pressure
reduction step is caused by the backpressure regulator that is
downstream of the reactor. The flow restrictor upstream of the
reactors preferably cause the distribution of equal flows to each of
the reactors. They can be passive or active restrictors. In the
method the restrictor upstream and the backpressure controller
downstream of the reactor are chosen and eventually controlled such
that the second pressure reduction step is greater than the first
pressure reduction step. In general this allows that reactions can be
performed at high pressures.

In a preferred embodiment of this method of claim 12 a system

as described above is used with which the pressure in the reactor is
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of at |east one backpressure regulator. In the nethod

two pressure reduction steps are taking place. The
wo poostiopasessure reduction i s caused by a fl ow PCT/NL2005/000247

restrictor upstream of the reactor_which reduces feed
coniyqddSdr BY t &° tﬁé’lnléﬁgtUﬁeu PECUPT e¥5 FE. VIHES RGHTyre chamber
by xﬁliaﬁﬁss@Ifetlﬁ@ctit@slsames&@xptmﬂleaused by the backpressure

r that is downstream.aof the. reactor.
re t’%‘? F 8Pt redh \ng th%"‘?“etéLSPoFSl?ﬁeesf &ab §96E%‘téeaccordm9
to &inaemdlmtrrﬂauttﬁmnm@faheauaalsyfsltemsas odeanhibefl &bheve is used with

,reactors. can, be passive or _acti strictor
Whl??f% pﬁﬁ?ﬁ% tﬁﬁetP85f$ qa'lﬁpg]?égﬁ¥and8¥h%pntrorilng the
re DALk ES 8hie evLlard mlelseuredmmmbeeamy ofeaniseolf etltd Qiredis@re
con chosen and eventually controlled such that the second

B? SUre reduction step is greater than the first

pr ess u:trerem&duntw:om skteerplnhflteglener desthiledalinoweré hdgtail with

reactiqQns rf pressures. In a
ref%re er:%edtgnbo Wln 9 |?rrarg%ﬁ£d of claim12 a

sy&tem Ja$hd>®sca| @@@bIMQvedmgm@fwat brevfioledt kmbodiment of a
sys?xﬁs%%kgdég &Iﬁ% Eg ufé“%% ﬁgkkg éﬁggﬁéﬁilédg%rdﬁng to
0 hanbe

e pressure va ve pressure y nmeans o
thet heveriéssuped amwm@leldertlA Fruottiet ins pagrlef anakysis

0 A+0N relates to a nethod according to claim 14.
arr%né[%ﬁgls "met hod a system as described above is used

wi FRowh cthomiseapsekenatd o detakl rafaet prr sok driter prpasgure

regQ%aﬁ%ﬂf Q_Irldh!j]&nérﬁe o@%ﬁ@%fs@m lfefi/ l Vle vﬂrtﬁsﬁﬁlﬁ%)le passages

y means of the pressure control
in ppvewsnd ¢iakkel | herei nafter be descri bed |n m)re det ai l

Wi th o1 ef enence tgcﬁ&%ﬂr@%egul& ttla@ g5 AN N9 pEi gregsure
shovvs a schematic di agram of preferred enbodi nent of

regglayinemrpraYeERC Wit Fig- p%é@st@r@ﬁeEW%h%@assages in a

clodkhagganent according to the invention and provided
with an off-line sanpl e anal g5| s arrangement, Fig. 2
shdWs - ata Hehdbi eheetaichspa 1‘|ba‘f1te“bpftﬁep%)‘fte§sfuﬁé

alte@gbt Afd RELBEEASYE BNt el pt&es S¥stegu it fid arzc_aﬂgérhbnt
t unabl e passages in an open state, Fig. 3 shows

scHafat P oS HREAF! SERORHE aREwoPt tha plesdFapther alternative

embodiment of the pressure regulating arrangement, and

Fig. 6 shows a schematic diagram of a system provided with a
pressure regulating arrangement according to the invention and an on-
line sample analyzing arrangement,

Fig. 7 shows a schematic diagram of another embodiment of a
system according to the invention, and

Fig. 8 shows a schematic diagram illustrating a possible system

for performing the method according to the invention.

Fig. 1 shows a system for performing parallel chemical
experiments, such as small-scale “high-throughput” experiments. The
system comprises a plurality of flow-through reactors 1, which are
arranged in parallel, e.g. the system includes at least 8, but
possibly 16, 32 or more reactors. Each flow-through reactor 1 has a
reaction chamber la, at least one reactor inlet 1lb and a reactor

outlet lc. The reactor inlet 1b is connected to the feed conduit 2,
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regul ating arrangenent of fig. 2 with the tunable
passages in a closed state, Fig. 4a and 4b show a
wa@edvereti8T vi ew of a part of an alternative enmPOTNIDEIS/000247
of the pressure re ulatln arrangenent, Fig. 5 shows a
whiddy Hemarr et dackwish FohrfBRds Sal TBFRUEH (be feed conduit

2 arraﬂ%qaél FER QntlBe @éa&ﬁss@ra regetaid,ng . gl rangenent o @QQ or a
Fig. 6 shows a schenatic d|agran1of a systen1prOV|

flu%ﬁTﬂqsamb¥EEﬁﬁJﬁénr%@uﬁ%ﬂ|??g CRP r B En Ch é%%%ﬁcﬁ%ngWFBh Yehe 10w

contA¥ hRY¥estd cmu@adaa@ msemelﬁamﬁ cababyié g of a system
arrangenent hows a_schematic di agram

acCyitHe O e?ﬁfo&nﬂﬁﬁttl%‘?’ a5y S8t Ht ot deng® %tqrhel can be
activientbatroaRd . Firg. oth&hawsda sehenmmiang d}h@tgriﬁi@ restriction

illustrating a possible systemfor perfornin
of ThA HAatEb IR FRORLSTH THVEALT (TROdRGeTs Siogech reactor
onlpysiceAni ot nershar 6hagf far aiohehlermmscahoeﬁpe{dwmré&s the
,such as s | -scal e eriments.

h th h "
i DU B! ety Band it Jh8r e FR BT S derpopgsarate

inldts ol €hedirey airllfalgﬁdt ireapanats elThee faowt tier@yst €Ae reactor

i.ncl u%&s at | east - QH} OSSIb|y 16, 32 or nore
can he & g?u%%,ﬁﬂfﬁﬁﬁﬁ?% Sreactor 1 has a reaction

chanbesraloay akpémmnamtenEreeg&ﬂﬂmmmedlsﬂmdﬂlaaadualy

reactor, outl e The. react i nl i.S connhecte
{oOTRE BB SOl o Rh L% B0t ok W ERTTGwC o 2

pres:smier aieguiaattmg’s arrzhgeuglt ttheIheBih c@ndsi sh@wrared plalré of the
pressure %%g&%oél m%@%eu?gméneca%b%ﬂ%e% cgcgr\ r%ses aggaos%a%%SS for

€ can he trea
reactmmﬁaﬁflhantvwnﬂh eheifleow Smocbnoécihne Shehtedrtamreoutlet lc

and %n o%q:tleltnSﬁ hfosr %@?ﬁé%ﬁﬁﬂ qfea tg'ysé L3 %Ocanq% t Qnbodiment

nvention, the e react or
shoantlnuﬂygscohtanﬂI3e@he|pa$ﬂa@§'5mbadsanrﬂhgsnean@sﬁdnmable wall

mem]g%g il esc‘h(a,' ELLPNL 00 hQ%o&LaFB’XeC%ﬂerar%&lé'f@EQ?be 'r{héfehiéom an
| ment for each reactor onl'y one 1 nlet and one
elafeeatbrcondarial. i s shown. However, the skilled man will

U”?ﬁés&?%h‘r%gfeﬁ@ tt!‘ x%%%&oéor{%&fhs%%vg HPésesxﬁ%péﬁéﬁ]ﬁer 7 in

inlets fee fferent reactants . The f
whigchridigpaskhage e'%ncvtlé:h §bﬁ frfsrbilaubdee or is located The

pregét?fé)rgﬂaﬂlﬂgys";’ - %foﬁhég’té/d ePer h@&l@tﬁre%rs%rge(5£§r5‘%qce 8 via a

si nul t aneousl y.
gas feed line 9 through which a control gas, e.g. pressurized air,

can be fed from the source 8 to the pressure chamber 7. In the gas
feed line 9 a control valve 10 (see Fig.l) is provided which can be
opened and closed accurately to regulate the gas feed to the pressure
chamber 7. The pressure chamber 7 can be pressurized by filling it
with the control gas. The pressurizing process is controlled with a
pressure controller 10a which has a pressure sensor (not shown) to
measure the pressure in the pressure chamber 7. The pressure
controller 10a is also connected to the control wvalve 10.

The passage 5 1s an actively tunable passage for reactor
effluent which functions as a valve. The deformable tube 6 is
deformable by a pressure difference between the valve control gas
within the pressure chamber 7 and the pressure of the reactor

effluent within the passage 5. The inward or outward movement of the
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Downstream of the reactor 1 the outlet Ic is connected

to a pressure regulating arrangenent 4 . In Fig. 2 is
wabwenoaspart of the pressure regul ating arr anpernnynLo0&d/000247

whi ch conprises a passage 5 for reactor effluent with
tubgn6j ArettSaadenpees v et 61 FRrsc corseutTaatiatdonndofarthe

crrUtlel abJasodtacharoing peasiqy sef fluent In the

enbodi mrent shown 1 n Figs . 3 the passage 5 has
an SéPgst ie e crkapieetalaf ﬁéﬁbelf 4314 PRESRgRIM Do fathe

pardel of mabl & Jrubgrd arfingtar 8bly JREent pAR AN LLASIONEr7, the
material. The arrangenent 4 further conprises a

Pre§pEEs ute dHaivber tSRTP IR cFRR IRE FR8saREle Wiith epby one

pre@etios nehle-diube 6od saloeat edonthta REESSUWE GRaNMBefs1%
Is connected to a high pressure gas source 8 via a gas
StrPéEBr?|?ﬁa@?etﬁF%ﬁEﬂF%M?eéﬁl%t%Rﬁn%ﬁ5ﬁn§%%en§aRfsults in a fast

respo8sSUiZiedh diekhds Cad ReukEde f FM1LREcS 00 08B rbOctde pressure
pressure chanber 7 . In the gas feed line 9 a contro

evelaly BN 15 (%ed LRPEITI 9 PROHTIPREER Eo biibpehedie Scope

of and Chesed aceUr as edisd pobegblat® hheegassyted m xI*lhﬁ:h a
ressure chanber 7 ._The pressure chanber 7 can

BsBEFFPHE BVSFPPT i hofort O0F (36t IRE EBATTHNS dager#ﬂ@mng under

a dRr@SSHItchintgh Preseste iamdCanbtidt edmwbh Np e HiRSSURGIber 7 for
ntrol | er_10a ich has a pressure sensor (not shomn
i e Setref CREChPES SrBHE RIS e uRE CIrber The Some
préEherpressure controller 10a is also connected to the
ro

I Ive 10. sage an actively tuna

pas 598 ?tr%bac%f }H%f% mg}”&%b]f%ﬁ@??aﬁ% %/\sls 18RhEoted to

an\&MawgzeﬂTme«haeoﬂmabW&ndnJhe ﬁhe5shb@hoemnmmfmdn¢ dsee Fig. 1)
ressure dlfferen nthe v contr ol

coffiTRER € KB F o RN Br 7Skt PHEP G GLRUPaZol PheamPLe
colrleatton eﬂﬁﬂammetsmi3anhemhespa&sageSSureThetﬂmmmedctWr can be
ver uﬁ’lﬁgfld Verr%%% 8£ th ebgag fue atr% Sai:g (}vgtr%ssgre much lower

| re causes varla i ons T i€ ef’ ive
praasuse7sexﬁfamabd& theatpasphgeid prd&smee |h lhdm , due to the

thrr%ref%‘i?h D n BleGend ssﬂéésﬁ%ﬁailgf Lhe R Ex%glceh The

S are arrange n a Co sure
diﬂﬂaeeppeseenweanntablfedﬂapmeaGUD¢soﬂ.unanrbectanu:aoﬁlbﬁb 'reactor

pré’!sh'i}eo%yp%}%x%!%ggsi‘é% GAOh' Phd g{ 16598804 10N& CAN L0 reactor

| e structure t he pressure
prasegukasihgther dingbaegr nresahrs dt wkufclasthe samples are

collected. Instead of a sample collection device 12, analyzer device
11 could also comprise an on-line analyzing device as is shown in
Fig. 6 and will be described hereinafter.

Another embodiment of an actively tunable passage with the same
working principle as the embodiment of Figs. 1-3 is shown in Figs. 4a
and 4b. In this embodiment a central gas line 9 extends coaxially
through the passage 5 for reactor effluent. The control gas line 9
has a tubular flexible wall member 26, which is arranged within the
passage 5. The control gas line 9 defines a pressure chamber 27.
Control gas is fed to the pressure chamber 27, whereby the pressure
in the chamber 27 is increased. The flexible wall member 26 is
expanded and pressed against the wall of passage 5 (see Fig. 4b).
Passage 5 is thus sealed by the flexible wall member 26 until the

pressure in the reactor 1 approaches the pressure in the chamber 27

6
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response, which |eads to accurate regulation of the
reactor pressure even wth large fluctuations in the

waep@bnedast fl ow. Wthin the scope of the inventPOINLL005/800247
al so possible to have a system i n_which a conmon

whiqhy @ddiree CHdnBer CInEHRCIRE ebtchambegadt opd passage of

read?@bhog L NEHRAGN cRaRRI @i7TNaBOMYRN wAN @SS HI 8 SAGeaRot her
common pressure chanber 7 for another set of reactors

1 Y POPRIAG eawéﬂrlmsﬁ%t?{%ranoFCFh%er%rFémﬁPégsmsesageméth the

sam@%'rﬁlnégvﬁndl@@e%yﬂ&@ ¥mbyaakd e @&SS‘@@ﬁ 51—133 is shown in
connected to an anali/zer device 11, which in the shown

FigempodPRetie(UeE EPGULACYNIC BRET RIS éaﬁ‘b‘F%mEé’lgl et Pt

altddeviteee ldnddifeat Pt odigd sk prWee5C®b£eﬁéd&|’d)r fluid with
contal ners 13. \Wereas the pressure.in the reactor can

an gdefepy FIYILETESH FO B BHAFFOT THe SSafpfedd furlet 5b for

dlsdmlrlgeﬁ@eﬁbaadto& ruahd | omey paeesgurse,hapr ef esaddnsbdk wall member

o R FORRorL (hEgr BUeeI FIBGHEE | Wy APPaRGBRERTS 40, T

preflirfabeyest earb@il\&eeﬁméh:'a: fm&drpabsmﬂ e hef opﬁ@s:nﬁaa@tlaat of the

and t react or pressure bl Ly less than t
nenifie 1B L8 Bl T HPTEAnlf preded: BO SR Pifa et Sondutt 19
whlcdi sﬁhadgs riespueesate Whinchitsel samplied aseh c]xﬁaldeo‘:beai.

031 10 ead ogltae Sanp aI gacmg eCtIRntl'gaVI eenlzr analey 1s applied on
P evi'c8PH91% toul’d Pars gcorfprl Sé an on-1in8 ani yzing PP

the dexribcenasl ¢ stks:twvz_m the Em@ssﬁranmmidlltsbéwetsmmiwﬁrane is
defor?ne%ll n%&tﬁ%x&ec{‘n gteanrp rrgnEe ala.Ln %9% elé’c olfn%ge passage

passage w ams Wor i nci'pfe-as
suckertihadl teatpafsdegiegd is 1GJ3JS|esl sh’ou\h e Emgssureﬂfalpasmdedlb. from

. thi tr l i.ne e .
wne B B e R R SRl O 07 LRl Bl e, g e
conduie-sc dit roI gas line 9 has a tubular flexible wall

MeADEF; 264 &hé&t}%&ﬂtagﬁgg eht g@‘cé‘mtﬂ?x %%%%@%ﬁlr?g parallel

The cont'r ol I ne pressur
cherGaratly @kpgasmergt# éd showhe T}blﬁeszweén cleapépeP 7 pméaébyy of

flov% r@lﬂ%ﬁ?ﬁs}:’é cfﬂcﬂ:st Iﬂe ﬁl@ﬂfﬁ)%ﬁreZer%}dﬁngaﬁggall Each flow-

l exib mbér 26 i s expan resse
threowgdi wsectee Wdlds of rpackiage chaphkee 1A/g at4%§ast RaSs fgactor
:Lnlél: 'fb taBHSa Sf@al&%rquEt‘@c fllcex'I‘QE eré’@c!ﬂor”@ﬂ@@f ﬁ:ﬁ 1léntcbhnected

the pressure in the reactor 1 approaches the pressure
to the tisedchamdelt 27wHhérh wid Preedded wikhcenteakiicddosf 63.

witkhahesn 24y and 1RA$SAEE @ this example the restriction e.g.
comprises a capillary or a pinhole. Through the feed conduit 2 and
the restriction 63 a reactant, e.g. a fluid, a gas or a fluid-gas
mixture can be fed to the reactor chamber la from a common feed line
64 for all reactors. The shown arrangement with a common feed line 64
and parallel feed conduits 2 with restrictions 63 constitutes a flow
splitter 65 which feeds an equal flow to each reactor 1. In this
embodiment of Fig. 6 for each reactor only one inlet 1lb and one feed
conduit 2 is shown. However, the skilled man will understand that the
reactor 1 can have more separate inlets for feeding different
reactants. The flow through the reactor 1 can be continuous or

discontinuous.
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reacti on gas between chanber 27 and the wall of
passage 5 . Yet another enbodi nent of an actively

w0 avabbdAESpassage Wit h the same working pri nci pP@fr/Hsz(IOh/900247
enbodi nent of Figs -3 is shown in Fig.

pr %y PECF BYTR d%qgﬁléaSFP%r?d%ﬁ?\?ﬂFmﬂn%c%dﬁ’leﬁg t6 %%.eézual to the

ondlsheinali e RTbedsneid eNREL S@Ss 3 iPASEAULe Roddice is made to
reactor fluid with an inlet 5a connected to the

the CoEBFPHAIS dAET S ATt PEFE3P¥or di schar gi ng
r eagd ofik ub€. splher m&gsgg@ce& Iaasmgdeaf arsrebhged@dd to a common

menmber in the formof a eﬁgegor ane 16. The
angWESEafev 4ee iod - pWBF‘él?aJtﬂ?? %Wrél CEMBFTE TRIRSESF . @
sel@QttbRevoappoid @hscHecaHt ddlécﬂfﬁ@lﬁl@ﬁtlﬁnéSoﬂrwgadléts 5b in

mani fold 18 with a ssure conduit_19 i ch
R P e M RO GOV G R DI

gaschreshto@rampRAsSkt Rads pﬁ&&ageméter uehicehathewhenector valve
ssure ied on the ne 16 through the
o AR BUP B o e 5o e S et i IS HGr bRy th 2 waste

colmenedragal thmhmpp@salﬁe\maﬁbvpm ta (Sslamﬁmeoéftﬂ'l& effluent of
e such that th assae5|s unt| .
ond AR H P i PronTe RECTRFel on plcanutte o6 White the
efﬁ]uiwttalﬁtmalﬁkye egualiniog tﬂwcpbessljrnss idd rebeed onduihies waste
coJEITL7 tor 5179 ThlS %esso'fgvmlat di ggggnvghesrbésglersne&ﬁ)rntlal alysis of
per orm ng paralle cheni Eaf® experiments i s SHOW he
thesyesﬁféuenbnmfslw asppqsalkﬂieywbiléHdwtchemuginl rmmit@pss in the

redctory hcg e85 & Al aaged, | g%g%%g'fe#eageﬁgtﬁﬁﬁgég’\éﬁ;e; ga%%'iysis time

feactor a reactio
and eacttbe nwhl@ar Idf ardchoractiepr notd dthanc ondheonmeac Boplyzer

Nl et t f d Js 138 4
ol fllry Sobnd ICHEE, | RSl oR, Eaho oo D LBuico as
ispbwna o Fhis Gexdapl entvikf rldoer pralirere dgvicondl ivgéd a sample

co ‘éloﬁr e P & 1@' ré'%oh_g shTJMnO‘iﬂthe f%@laoﬂg%éedz and

e restriction 63 a reactant, e.q. l'uid, a gas or
a f Fid d-Tg@bone xa uv s tean foe e oraing em@a]dteér chimbtrelr

ex Sﬁrofn{e%% a SRIMRA JGe Qoﬁnﬁﬂ% £ of Biufﬂll ty® %‘Et 95{ éw-thm%gh

wn arrangenent wth a common I'i'ne
repayes ér W]éé‘?ih @é?@d@lrﬂfén%%ﬂtnhpﬁé@ﬂ@]ot IE@FF§ 3330"‘7 through reactor

1 E@Q%t IUEESoR Jﬂa@cﬁﬂe§phhtt§€ 188 s¥hieh J&%@%ra{h%@b and a
| ow to each reactor . In this enbodi nent of 6

re%ﬁfores?@ﬁl%alecfor%@mrya@w iimlet Hp hEosnecteddo 2 $he’seea

conduit 2, which is provided with a flow restrictor 73. Through the
feed conduit 2 and the restrictor 73 a reactant, e.g. a fluid, a gas
or a gas—-flulid mixture can be fed to the reactor chamber la from a
common feed line 74 for all reactors 1. The shown arrangement with a
common feed line 74 and parallel feed conduits 2 with restrictions 73
constitutes a flow splitter 75 which feeds an equal flow to each
reactor 1. The flow restrictor 73 can comprise a capillary.

Through the feed conduit 2 and the flow restrictor 73 a
reactant, e.g. a fluid or a gas can be fed to the reactor chamber la.
In this embodiment only one inlet 1b and one feed conduit 2 per
reactor is shown. However, the skilled man will understand that the
reactor 1 can have more separate inlets for feeding different
reactants. The flow through the reactor 1 can be continuous or

discontinuous.
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conduit 2 is shown. However, the skilled man wl |
understand that the reactor 1 can have nobre separate

w0 pooet1s718br feeding different reactants . The PECDWL2005/000247
t hrough the reactor 1 can be continuous or
di Besmtreaust . R peaster ¢f PegaraPTrRf HWidafgekentlable flow

restfidEiOn P61 8 AU at fIRNHOAS Showtted RhES. tHe 3e@Bdor outlet
for its description reference_is made to' the

lc. day reBpenth 1Ry HOSEETPET G RefEABRRSEIEEEROBUTS dts sEnpFollable

indihesy sy emnefcFir@subrd SirCONROstEA Wikrd CaBRORANAIYERE a
device bl, which in the shown enbodi nent conprises a

indiggiel oba gl RAS SES ewRP e s Ts eI @& TSFel y piit PEHEFEY he
emb&l @S tBE F1bwf IrdisdrcOmBNY 08t hed Winiddndh 8o ¥ZIIRGle, most

device (AD). 66, e.g. a, gaschromatagraph or a, nass
prefgiaivonBt Bre devi &g?‘tﬂwg d§él¢§&?‘6‘$ ?gﬁjﬁ%gogﬁnwh‘?%o‘feﬁﬁfence to
Figd hlelliast.h@ﬁ £61$3a®1a@l’ ﬁ;hbﬂﬂémix@lse@mmd&axd Cfﬁn\ﬁftidﬂfll aanast e

col | ect or . th this analyze evi ce a. sa e of
baCKR SR PUERE LT 16 - of FPhe R RBFbTS O CRA bem iy
conByolihe dextesr GFrivbhteid drebkhued Jdirsehmikbed in a sample

enai ni n eactors 1 is directed to the .waste .

col et BPRETIolS FBECR (60 Rea RRLHES ilors; Rrf-1ine
anabeffitentdeal canalysiraaeivéhe ehkl ventetsarfpleashilsackpressure

conPOSH € by E e chell G heatl | NS, 11,58 LA LS nown in
péFfS?ﬂ%djlﬁ'%gr%ITéwf Depentt g “on the anal ySi §

Figtiépe wvandhohntite mnvher edfodieratorsnp@l s Aoselédanr onéve 65

.commn anal yzer. device 61 n_b e} . Ln f
S g R e
in &btuif feommnei emtal o eri tdesn canal ¥ zwng hdev isanpkeg a

collection device 12 as | [ I Q. coul d be
gasﬁ%%&ﬁa igéépg %ﬁuﬁm?agssyg éﬁﬁ% %&gﬁeg?{%é% éé'parallel

cheni Ead. éxpepithent systhve fey spamoconpei sesald epl ghahical

: hr r t : e r rr ' _

cxofL i 2L Mal 308 0 cdy ol 0,02 ALERRIE0 41 1o
throhglmbaracitarsat, |vgush ene awzogerd inleargldedndiach flow-through

t.or. _qut.l - t.ar Lnl '
weabSBF QLY ol BRaRERELAY, B0 SLod® ot soppest e
andr estedaiosr ouBleTHrouFhet headtead indpEuil i3 gaanedled to the

£ecli®8EAdAl0D, [dnfol GRCLABYI o8 Gritd bl Hidl R:439:06r B3, o.g. a
gas-fluid mxture can be fed to the reactor chanber |a
capi i bwrse domrpah el fecdecqadyidy 2appdr g tieesricton e a

reaé@gmﬁl %ﬁ@@ngeffﬁgd\Mrtg @as can be fed to the reactor chamber la

from a common feed line 84 for all reactors 1. The shown arrangement
with a common feed line 84 and parallel feed conduits 2 with
restrictions 83 constitutes a flow splitter 85 which feeds an equal
flow to each reactor 1.

The reactor outlet lc of each reactor 1 is connected to a
common discharge line 86. In the common discharge line 86 a single
backpressure controller 87 is provided with a discharge outlet 88 for
discharging reactor effluent coming from all the reactors 1. This
system is used in a method for performing chemical reactions,
preferably at a high pressure. Typically in this method the pressure
difference over the restrictions 83 is lower than the pressure

difference over the backpressure regulator 87. This system can also



common feed |line 74 and parallel feed conduits 2 with
restrictions 73 constitutes a flow splitter 75 which
wo ewdaoras? equal flow to each reactor 1 . The fPOWNL2005/000247
restrictor 73 can conprise a capillary. Through the
be preridedndiil 2 aaedvehed fdivceedbet cimwny 3dewnszrsteanpf the

b a bl ybg Q1,2 9as can be fed to the reactor
ac@ﬁ%ﬁﬁéf la. In ﬁhr

is enbodi nent only one inlet Ib and
one feed conduit 2 per reactor is shown. However, the
skilled man wi Il understand that the reactor 1 can
have nore separate inlets for feeding different
reactants . The flow through the reactor 1 can be
conti nuous or discontinuous .Downstream of each
reactor 1 an acconpanying controllable flow
restriction 76 is provided which is connected with the
reactor outlet Ic. In a possible enbodi nrent each fl ow
restriction 76 is controllable individually, which
results in a system where each reactor has a

i ndi vi dual backpressure controller. However, in a
preferred enbodi nent the flow restrictions 76 are
commonly control | abl e, nost preferably in the way that
I's described hereabove with reference to Figs. 1-6. In
any way the flow restrictors 76 function as
backpressure controllers. Fromthe outlet of each
backpressure controller reactor effluent is for
exanpl e di scharged in a sanple collection container 13
whi ch can be analyzed in an off-line anal yzi ng devi ce.
Al ternatively, the outlet of each backpressure
controller is connected to a common anal yzer device 61
as is shown in Fig. 6 , which in the shown enbodi nent
conprises a selector valve 65 which can selectively
put one of the backpressure controller outlets in
fluid conmuni cation with an anal yzing device, e.g a
gaschr omat ograph or a nmass spectroneter device 66. In
Fig. 8 another systemfor perform ng parallel chem ca
experiments is shown. The system conprises a plurality
of flowthrough reactors 1 , which are arranged in
paral l el . Each flowthrough reactor 1 has a reaction
chanber la, at |east one reactor inlet Ib and a
reactor outlet Ic. The reactor inlet Ib is connected
to the
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feed conduit 2 , which is provided with a flow
restrictor 83, e.g. a capillary. Through the feed
wa@oeovduotis2 and the restrictor 83 a reactant, ePQI/NR2005/000247
fluid or a gas can be fed to the reactor chamber Ia
CLAf¥$m a common feed line 84 for all reactors 1 . The
shown arrangenent with a comon feed |ine 84 and
arallel feed condyits 2 with restrictions 83
gﬁﬁﬁ%ﬁég BeFFOW-EH PRfelless RATEFRY ca@srafieriralsaid systen
comf;i‘@é/irigo aBaghrigact PardlleTh@ diedBtOliglOWdaloks @éckﬁ%ﬁprlslng

reactor 1 is connected to n di scharge |i
2 TERCLIE CORMDAT OIS CIRaRGe | TS 810 | FRAE oBaokpH Bosiprgected to

theCosddtr ehafifet 5 et degow dtreamdsd s chiaitg@eqbtbLtarB8ndividual
for discharging reactor effluent com %fromall th

he

actIE HGPSuEe © ‘ﬂjsatsi';?gt ENFFEUSES A B gafppractively

regpe4fofgritheg ebsm@alpreeaﬁﬁda,ortsxe El&éé@lﬁﬁebh}ég&ilaalﬂﬂg Htrrangement
ressure. T s net ho

conBf £ B pe SO BELE B Sae B3t | e Ave: SrEeerith an

inlpt essineetddf terencecavenr t et lzackpd ess W leegibatdischarging

te can 9 rovided with a lyzin
reagO B N P S AORRe PRSP TG GoRFSo i ghe Feactor
preSSIlIIIJtEE.O| | er. CLAI I\/S 1. Asystemfor perform ng parall el
chem cal experinents, said systemconprising an array

of parallel flow through reactors each conprising a
2. peaicen arecomdiherto aclréact prwhadednh ahel actisecboessutd et

regﬁ? eaéL%%rgg gH&nE%§ﬁ1gﬁsggaqp%ktl$gfrQJnmggmnggrgége arranged

reactor an individual &Ctive pressur
at thgubarsagg drraneresiEnt erfsllpafrmuocfedatbrreactor, wherein the

act?géﬁygh%ﬁﬁggl?é%%%ﬁE@SsrSa&$§gbﬂ%rﬁéﬁyéf'U§2§UB% {#&%1ons of

ating ar nt conprising an activ
thepagterfe vicocrpeactort iohf blerite wWaslsaga- i nl et connect ed
to the reactor outlet and an outlet for discharging
reactor effluent at a reduced pressure with respect to
3. ﬁMét@éa?&ﬁC@P‘-’dEm@S’S@r@alE 2, Qysrsrhnacbermb e leonerbgmils in

conta®PEFAI o '&%mﬁ&ﬁ'ﬂ&s‘%ﬁx?éséﬁﬁlﬂ&g%%h ngs %rlrﬁ@g a control

conprlses an acti vel Yy t unab passage arranged e
gaspassayedr theaeetrblef fﬂPIﬂ]@?ﬂf Jcﬁ neseR ¥ewatdsr th@h@lﬂ%‘iﬁﬁi

postBeoAC4 eley rEURab 6 RAsFAgE hasar-meNable mepherof
cause variations of the effective cross-section of t e
preﬁggg%gﬁgd is moved towards the open position if the reactor

pressure exceeds the control gas pressure, and wherein the system
further comprises a pressure controller to control the pressure of

the control gas in the pressure chamber.

4., System according to claim 2 or 3, wherein the movable member
comprises a flexible wall member defining the actively tunable
passage for reactor effluent, which wall member separates the
actively tunable passage from a pressure chamber, the wall member
being in contact with a control gas in said pressure chamber and
being deformable by a pressure difference between the control gas

within the pressure chamber and the pressure of the reactor effluent

- within the passage, and wherein the active pressure regulating

arrangement further comprises a pressure controller to control the

pressure of the control gas in the pressure chamber.
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3 . Systemaccording to claim2 , wherein the novabl e
menber is in contact wwth a common pressure chanber
wovkioehoiig7 filled with a control gas, such thatPthaL2005/000247
novabl e menber is noved towards the cl osed position if
the reactor pressure is |ower than the control gas
5. JYReaUREcERdinS tBDYESh omo/amdsréh@ &&erﬂ@@%ié QR 1nf nbhBer is a
react or ressure excee gasFEressure

S cont and
defQiePdPnt iR WPSREM Far't erm ?I?ie%le B8k R the zeactor
efFIGMY Phke&gd O wEQRBhS @éfdﬂmbpreesﬁw & DfartrBfg6ONtd We g@8sed when

the%ﬁﬁ%ggrgrgﬁz reﬁFgggg 415 ﬁﬁstennﬁ%%g%gén e%%u%gaggwthe
readdaxicllreusmt ] menber defining the actively tunable

passage for reactor effluent, which wall nenber

separates the actively tunable passage froma pressure
6. Sﬁﬁmheaccbh$HWﬁkb peaberd behpgein tdontfaekividé hwadl member is a
defé:on gﬁg |n sai d pressure chanber and being

HEFS bV pressure difference between the

control gas within the pressure chanber and the

ssure _of .1 e ea 0 | uent wi a

- ShnebeProre o prt s rab A i e Fa T g et
wal¥ urenfver commWISassaa plassuwreeiconttetiadr. to control t he

pressure of the control gas in the pressure chanber.5

. System according to claim4 , wherein the flexible
8. Swddemenberdimgy dodefiprpbihe pubeedornediiing, tWedainethe flow-

3ﬂﬁ t f f yﬁg} e, i.ch
thr I%%S?gL%J%égﬁggggréﬁgg%%%ggbégc §%§ﬂmz§% tﬁﬁﬁl& feed
pasgprass swnaeoted He dbat redctyas iindehi ghidr a Hanwt pentrol
arrd yie of the reactor effluent. 6 . System according

claim4 , wherein the flexible wall nenber is a
def ormabl e nenbrane. 7 . System according to one of

§§%éﬂ.%E€§ré1£§ ﬁ@h§59|@ftﬂﬂ% E&%éé&&é?\%ﬂélmQE"WEHreln an

conprises an € astoneric materi al stem
anahieast dieigceol amprorctpe it dbedrrglet afhrdhewhetsielint hanable

pasfdMJH eugh ££achQrs each have a gas feed passage
and/or a fluid feed passage connected to the reactor

inlet wwth a flow control arrangenent . 9 . System
10. eI Bacbea Ay tof cihen by ecedirBdn Clid MHa1Wher eidy il

comprises a sample collection device.

11. System according to claim 9, wherein the analyzer device
comprises an on-line analytical apparatus connected via one or more
selector valves to the outlets of the reactors via the outlets of the

actively tunable passages.

12. Method for performing chemical experiments, wherein an array of
parallel flow through reactors is used, one or more flows of
reactant (s) being fed from one or more common feed lines to each of
the reactors, the flow from each feed line being divided over the
reactors by providing between each reactor and the feed line a flow
restrictor, saild flow restrictor producing a pressure drop (AP;)
between the feed line and the reactor, the pressure in the reactors

being actively regulated by at least one backpressure regulator that

12
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anal yzer device is connected to the outlet of the
actively tunabl e passage of the reactors. 10. System
wae@onaiiey to claim9 , wherein the anal yzer de@T/8e2005/000247
conprises a sanple coIIectlon device. 11. System
is REIGAEFNEOTRS ISAMPS thTERETRTE hethifll PRekPersAwe regulator

has COMAYIs98E 8o QRaldcBe @ﬂﬁid@dtcébnﬁé)@@cﬁtt'éstﬁénf%t%@s, said
via one or nore selector valves to the outlets of the

passeR hGVengi & PIRChaaEF PGt fRE bR} nEuRRAttr effluent,

the PEsSagessuie. ré@lﬁ@@rf@focﬁﬁhhgrmﬁﬂeﬁﬂﬁ@ @8bp (AP,) between
experinents, wherein an arra aral | el rovvthrou%h
e

each LRAGPE PRI sy HIGRBALTS it eﬂ BueCoft Sy g58E Bt ((pn
prebeifg dreg AL BBEw&En radke reeaDImd ead thédesd®oeach
of the reactors, the flow fromeach feed |ine being
di vi ded over the reactors by providing between each
13. reatider aandrdfey freedibimeln fwhewefest rdyetein, asad iifdgoWo one
£ %estrlctor _diucing a pressure drop (APl) between the
of FRRFLHARE Antl t'ie WEdctor, the pressure in the

reactors being actively regul ated by at |east one

bac ure requl.ator thatis . provided dowstream
10 TR St AR A DB 69F e SFoRELS & <Yeten
accpasdisageof onereddther cébihsietlocdanesé®ed to the
reactors, said passage having a discharge outlet for
di scharging reactor effluent, the backpressure
regul at or produci ng a pressure drop (DP2) between each
reactor and the discharge outlet which is greater than
the pressure drop (DPi) between the feed |ine and the
reactor. 13. Method according to claim 12, wherein a
system according to one of the clainms 1-10 is used.
14. Method for performing a chem cal reaction, wherein
a system according to one of the clains 1-10 i s used.
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